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Antibiotic pollution is the major scientific and technological problem affecting the sustainable 
and healthy development of aquaculture industry in China. Antibiotics as antimicrobial drug, is 
widely used in aquaculture. However, the abuse of antibiotics has caused numerous problems, such 
as the bacterial resistance, which has become a global public health problem. Therefore, how to 
control the abuse of antibiotics has become a problem that we must resolve as fast as possible. 
Antimicrobial peptides are important components of the natural defenses of living organisms, which 
are relatively conserved in evolution and have a broad spectrum of antibacterial activities and can not 
generate drug resistance of bacteria. Thus the antimicrobial peptide is predicted to be the most 
promising alternative to antibiotics. It suggested that antimicrobial peptide could be used as a 
substitute for antibiotics. But the peptide extracted directly from the animal is not suitable for 
industrial requirements. The most effective solution is to use genetic engineering expression 
technology. Considering the future utilization of these identified functional AMPs from marine 
animals, an effective Pichia pastoris expression system is more adequate for producing large 
quantities of biological active peptides for both research and agricultural application than 
Escherichia coli. In this study, the optimal expression condition of marine animal-sourced 
antimicrobial peptide was determined and the antimicrobial activities of AMPs were analyzed. 
Furthermore the processing technology of genetic engineering product was determined and the 
recombinant products were developed to be as feedstuff additive. The feed additive with AMP 
substituted for antibiotics will greatly benefit to aquaculture, thus suggesting that the AMP-made 
products will have a broad market in future commerce. The results are showed as follows: 
1. Scygonadin fusion technology for difficult-to-express protein of hepcidin 2 from black porgy 
in P. pastoris: A 192 bp cDNA sequence of hepcidin 2 was cloned into a secretion vector of pPIC9K, 
however, direct secretory expression of hepcidin 2 in P. pastoris was found not practical. Here, a 
new approach was developed to express hepcidin 2 successfully by co-expressing the antimicrobial 
peptides of scygaondin and hepcidin 2 in P. pastoris. Hepcidin 2 was linked with scygonadin by a 
designed short linker that could be cleaved by enterokinase. A total of 32 mg secreted fusion 
protein/l was obtained under optimum conditions and 9 mg hepcidin 2/l was achieved by affinity 
chromatography. The purified hepcidin 2 remained high activity against bacteria. And P. 
pastoris-derived hepcidin 2 exhibited higher antimicrobial activities against bacteria than E. 
coli-derived hepcidin 2. This may be an effective technique to express other antimicrobial peptides 
with toxicity to P. pastoris. 
















pastoris and the development of Scy-sphistin as feedstuff additives: a 450 bp cDNA sequence 
encoding the hybrid peptide of scy-sphistin was cloned into a secretion vector of pPIC9K using 
overlap PCR, and a high-level of the recombinant scy-sphistin was achieved in P. pastoris. A stable 
fermentation process was established and the antimicrobial peptide of Scy-sphistin as feedstuff 
additive was prepared by spray drying technology. Also it still exhibited high antimicrobial activities 
against bacteria. The antimicrobial peptide of Scy-sphistin as feedstuff additive can reduce the 
dosage of antibiotics in aquaculture. 
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第一章 引  言 
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第一章 引  言 
多重耐药性的超级细菌频繁出现，威胁着人类健康和公共卫生安全，开发全
新抗菌药物刻不容缓。近三十年来，一类由生物体基因编码的广谱抗微生物活性
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